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[571 ABSTRACT 

An interactive user interface for a computer controlled 
system to sin^lify iHowsing and navigating through infor- 
mation structures. The interface uses a split-pane icon on a 
window scroU bar, or input and output icons on a window 
title bar. When activating the split-pane icon by dragging a 
selected object to it, a new pane opens up displaying die 
contents of fee object Where a first or second pane exists, 
dragging a selected object to the first or second panels input 
icon, or dragging the output icon of the first pane to the 
second panels ii^ut icon, will display the contents of a 
selected object in the first or second pane respectively. Other 
ways of controlling the displays in the same or different 
windows or panes are also described. 
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SPLIT BAR AND INPUT/OUTPUT WINDOW scroU bar. By selecting, as by clicking on, Ihc desired item 

CONTROL ICONS FOR INTERACTIVE USER or object in tiic existing pane, and dragging the item name 

I2^j£l^^^£ to and dropping on the split bar box, a routine is invoked that 

creates a new pane on the screen, and opens the item for 

•mis is a coniinuaUon of appUcaUon S«. No. 08«)50^I0 5 '«*Jfy " P^' 'I^'^h'^^'SK'^SI.u 

! * ^*/^ w J J existing pane (other than to mdxcate that die contents of the 

filed Apr 20, 1993, now abandoned item^ now available). 

ms mvenuon relates to mtcrac^ve ^J^^^^^^^ a second preferred embodiment a window or pane is 

computers, and in particuUr to such mtcifaces known as ^.^ ^ .^^ an item or object in 

graphic usCT interfaces (GUIs). ^ window or pane and dropping on to the input icon displays 

BACKGROUND OF INVENTION contents of the item or object in an existing pane. This 

is similar to dragging an item to the split-bar box, except that 

GUIs are exen^lified by the Hndcr opaating system used when using the split-bar box, a new pane is always created 

in Macintosh computers. An aspect of that system is ih a third preferred embodiment that builds on the second 

described in U.S. PaL No. 4,931,783, whose contents are prefcned embodiment, a first window or pane is also pro- 

herein incorporated by reference. That patent describes how vided with an ou^t icon. Assuming a second pane with an 

to manip ulate or contnd the functions available from the iaput icon exists on the screen, dragging the output icon of 

operating system thiougli the use of pull-down menus. The the fint pane to the input icon of the second pane will cause 

details of how to inq)lemcnt such a system, as well as other the second pane to be dynamically linked to and always to 

Hndcr funcUons, arc described in detail in "Inside display the contents of whatever item is currently selected in 

Macintosh", puWished by Addison-Wesley. The Windows 20 the first pane. If die selection in die first pane changes, so 

operating system for use widi DOS machines is another wiU the amtents displayed in the second pane. This is what 

exanmleofapqyularopcratingsystemprovidingaGUL'nie is meant by stating that die second pane is dynaimaOly 

^ inventiSnh applicable to all such systems, and is Hnked to die first pane nainely, so ^^^^^J'f^ 

irimaiily oonccmed^di accessing operating system or in the first pane wiU be displayed m the second pane. 

SJS^functions merely by point^g^K^ ^ ^ 

dragging and dropping a screen points under "ser conttd ^ fourth pref<Ll^nbodimentaut^^ 

by inanipiJd^ a ODnttol device, usually a mouse, but can j^^^^^^^, ^ ^ ^ ^ foVediting of 

also include a keyboard contents of the item displayed in die window or pane. 

With Fmdcr used as a file manager, in order to retrieve an ^ prefcircd embodiment combines die use of die 

object stored on disk, you can by various manipulations ^^^^ .^^^ ^ ^^^^ the split-bar box. In diis 

ultimately view on the screen in a typical GUI active embodiment, dragging the output icon on a window or pane 

window a listing of die names of directories and of subdi- drx^ing onto a split-bar box in die same window or 

rectories in ouUine form. Also listed could be the size and creates a new second pane dynamicaUy linked to die 

last modified date next to each name. Objects representar original window or pane, so that whatever is selected in die 

tions displayed by Fmder are typically directoies, and files, ^ window or pane will be displayed in die second pane, 

herein referred to as "directory objects". Next to each ^^j^ ^ window or pane continuing to display its 

directory name is an expansion triangje, right pointing. The ^igiii^ contents. 

contents of the directory object are not visible on die screen. ^^.^^ wcfoicd embodiment makes use of die input icon 

To view die contents of a particidardirertory, you cUdc on a single window or pane. Selecting an object displayed in 

its triangle. Tlie latter becomes downward-pom and the ^ ^^^^^ ^ ^^^^ 

dircctay contents are di^layed m the same window, which ^ . ^ .^^ associated wiUi diat window or pane 

is the acdve window. Alternatively, if you double-dick on a ^^^^ ^^^^ ^ ^^^^^ 

directory, it opens its own window and displays the names in die same window or 

(rfthcdirectory objects it contains. However, files cannot be p^j^ 

opened in Rnder and tiius it "lOtpo^^We to odlt die advantages of the invention include a significant 

contents of a particular file direOly through die Finder. ^ ^^^^^ ^ 

SUMMARY OF INVENTION odicr situations, it is useful to provide an in^irovcd pro- 
, , . ^ r gramming environment for programmers, diat will sin^)lify 

An object of die invention is a novel user interface for ^ ^^^^ to one or more program modules for siimiltaneous 

improving die abiUty of die user to navigate or browse ^.^^^ Moreover, the control device 

dirough stored or con^)utcd ttems (aka objects). man^Hilations are easy for a user to understand and d>cy 

A further object of die invention is a user interface that rapidly produce die sought after action. In addition, widi die 

enaWes a user to view and edit the contents of an object use ofthe input/output icons, it is possible to link and di^lay 

regardless of the type of the object 53 ^jjj^ oi- panes, each containing the lower-level con- 

Another object of the invention is a user interface which t^nts of a higher-level previous pane, 

provides views of an object in an ordered intelligent rela- jy^^ above and further objects, details and advantages of 

tionshq) to one anodicx for assisting a user's understanding present invention will become iqjparent from die fol- 

of the window's contents. lowing detailed description of preferred embodiments 

The invention in its broadest aspect is concerned widi 60 thereof, when read in conjunction widi die acGonq>anying 

providing means to enable a usa by clicking or dragging and drawings. 

dropping to open up in die existing or in a new, separate pane qitvimary OF DRAWINGS 

die contents of an item off object listed or displayed in an NUMMARY OF UKAWiNOi 

existing pane on die screen. As an cxan^le only, die item FIG. 1 is a Wock diagram of a typical c<Miiputcr system; 

may be a file. 63 HGS. 2A-2D; 3A-3D; 4A-h4E; SA-5C; 6-S\ 9A-9E; 

In a first j^rfcned embodiment, an icon in the form of a lOA-lOD arc screen views showing various user intaac- 

split-bor box is added to the normal window's or pane's tions in accordance with the invention. 
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DETAILED DESCRIFnON OF THE 
PREFERRED EMBODINfENTS 

FIG. 1 shows a typical computerized system 10. conqsiis- 
ing a console 11 containing a CPU 12, memory 13 in the 
form of RAM, ROM and disk, and I/O circuitxy 14 con- 
nected to a monitor IS having a display screen 16, and 
control devices in the form of a keyboard 17 and a mouse 18. 
The mouse 18 typically contains button switches 19 oper- 
ated by a user of the system. A cursor or pointer 20 is 
typically displayed on the screen 16 and its position is 
controllable via the mouse 18 or the keyboard 17 as is well 
known. A typical window 21 is displayed on the screen 16, 
with a title bar 22 in the window. 

The following terms used herein will have tiie following 
meanings. 

*'Object" means any representation of information ch* of a 
data structure that can be displayed on the monitor screen, 
and includes one or more text characters, one or more sound 
representations, a picture or video rqireseotation such as a 
video frame, in general any grq^c element, and also 
includes a directory, a file or a database record. 

**Window" means a portion of a computer screen used to 
display infcrmation. 

**Pane** is a portion of a window. It can also include the 
entire window and constitute a single pane within the 
window. A pane or a window typically is made up of two 
distinct areas: a "control region" which typically contains 
the title or status bars or scroll bars and are always visible, 
and a ^content region** where specific data objects are 
displayed and may sonoetimes be edited. 

'"Contents of an object** means a view of an object which 
shows die object itself, may show the pieces that make up 
the object and may also include related objects or descrip- 
tions of the object (such as its size or age). These pieces may 
be other objects, or some other visual display. When the 
contents of an object are displayed, the user may be able to 
modiiy theno. 'tuning** or "opening up^ an object means 
displaying the contents of an object or displaying objects 
that are related to the origijial object to allow viewing and/or 
editing. 

Control device** means devices man^ulated by users to 
move cursors around a screen, and include a mouse and 
kcyboard- 

''Pointing** to an object on screen means actuating the 
control device to move the cursor so that it is over or 
adjacent the object. When the cursor is a pointer such as an 
arrow, it means moving the arrow tip close to the object. 

"Cliddng** on an object means to press and quickly 
release a switch on the control device, such as a button on 
a mouse, when the cursor is pointing to the object. 

"Dragging** means to click on the object and while 
holding the switch activated, to manipulate the control 
device to move the object to a new screen location, and then 
to release the switch to drop it on another object or to fix the 
new screen location of the object. 

"Double-clicking** an object on screen is by pointing to 
the object and clicking twice rapidly, often used for special 
control purposes. 

"Select** is the action of choosing an object or other user 
interface element such as an icon. The action of selecting 
may be performed with die mouse, or through the keyboard. 

A "saoll bar** is a common control device displayed in the 
control regions alongside a window*s contention region, 
having, typically, at Of^Ktsite ends small arrowed scroll 
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boxes or buttons that when clicked on by the user causes the 
window contents to scroll 

A **button** or *l>ox** on a scroll bar is a representation of 
a control device for use with a mouse. 
^ A '^thumb** is a button or box on the scroll bar. between 
its ends, which moves and whose location on the scroU bar 
corresponds to the location in the whole information of the 
current view. 

"Icon** means any screen image or representation which 
upon activation by a user-controlled cutsch* acts as part of 
control means to perfc^ a certain function. IVpical icons 
include, for example, file representations, and boxes and 
buttons on scroll bars. 

All of the fc«-e going actions described above are 
itt^lemented, as is well known, under control of the com- 
puter 11, and specifically the CPU 12, by a scries of software 
routines which are part of the operating system and which 
are invoked by keyboard commands, or, with a GUI, more 

^ usually by clicking on or dragging an <^jecl The operating 
system knows at all times the location of the screen cursor, 
and routines are selected and invoked to be run by the 
location of the cursor when the mouse is clicked or double- 
clicked or released and by the state of the system. So, for 
example, positioning the cursca- over an item displayed and 
cliddng will select the item, if the system state allows this 
action. Similarly, if the system state allows it double click* 
ing on a directory item will display its contents. 
The invention features, associated with existing windows 

^ or panes, die provision of new, user-interface, control items 
referred to as boxes or icons, which when invoked causes 
new actions to take place fa- the purpose of gready enhanc- 
ing the ability of a user to navigate or browse tl^ough all 
kinds of different objects stwed in memory 13. This new 

3j behaviour of the system is brought about by the interaction 
of die new control items with the underlying routines under 
the control of the CPU, when the user canies out certain 
actions. Once the actions are described, and the behaviour 
desired described, then creating the routines to produce that 

^ behaviour is straight forward and well within the skill of the 
average sldlled person using existing knowledge. Examples 
of several routines are presented hereinafter. 

FIG. 2A shows a screen display 30 in accordance with the 
invention. It oon^vises the usual title bar 31 with a dose box 

4j 32 on the left and a zoom box 33 on the ri^L Vertical 34 and 
horizontal 35 scroll bars are depicted, widi die usual scroU 
arrows at opposite ends, and a thumb 36. A size box 79 is 
also shown in the lower right comer of the window. 
In accordance witii die invention, a horizontal split-bar 

30 box or split-pane icon 38 is provided at the left end of the 
horizontal scroll t>ar 35, and a vertical split-bar box or 
split-pane icon 39 is provided at the top end of die vertical 
scroll bar 34, the split-bar boxes functioning to split die 
window into old and new panes, or to split a pane into old 

33 and new subpanes. In addition, a second tide bar 41 is 
provided below die regular tide bar 31. and at its left end an 
input icon 42, with an arrow facing in, and at its right end 
an ouQ>ut icon 43, with an arrow facing out. 
The operation with these new control icons will now be 

60 described from the user*s standpoint, and the inq>lementa- 
tion of die operations will be later explained. 

The window 30 shows a listing of four directory objects 
in the directory named Ldbniz. Two names are shown, with 
an icon 45 rqmesenting a text file, and two names are shown 

63 with an icon 44 rcprescntiiig a sulMlircctory, and with 
right-pointing triangles 46 indicating that the named object*s 
contents are not displayed. 



10/20/2003, EAST Version: 1.04.0000 



5,714,971 

5 6 

In die window 30 shown in HG. 2A, the user by manipu- to the user that the selected object contents have been 

lating his mouse 18 has pointed with his pointa cutsot 20 to ou^utied to the right pane which now displays its cootenU 

the third listed object named ARM Support and clicked on as before. 

it This action selects the object, indicated by highlighting |f ^ jigj,t pane 66 had. for example, been displaying 

4SA. While holding down the mouse button, flie user drags j another s^ of objects, then the result of the actions taken in 

47 (FIG. 2B) the file name to the horizontal split bar box 38 ^j^j^ embodiment will cause the display in the second pane 66 

(FIG. 3B). and releases the mouse button. That action causes change to that of the contents of the object selected in the 

a routine to execute which fonns in the original window 30 ^ 

a first pane 50 with the contents of the ariginal window 30. ^^^^ ^^^^ ^ ptcftmi embodiment As 

and aeatcs a new second pane 51. both «n<to*e oiiginal ,„ j,„bodiment. the starting point is a 

top Uae bar 31. tbt original window can al«, be thou^t of 70 '^"^ panes 65 and 66. with Ae object 

as one large pane. What is dispUyed m the fi«t ,«ne SO a« ^« ^ ^ ^ 

the objects that ocoipied the area now ocoip^ by the mcAASOA Support se& and UghUghted 4SA. The uscx 

pane 50. Objects origmaUy chsplayed where fte new second J ^ „^ ^ ^le output icon 57 of 

pane51 exists aretiiincatcdTheongmalsub-tiaebar41 has ,j ™^ » . ^ j„ , 

also spUt into old 41A and new 41B title bars f^ the old and ^^^dght pane 66 (HG. 4Q and then releases the 

new panes. Both panes 50. 51 contdn its own horizontal 52 ^ 8^ TOTaction opens up the selected object 

and vertical 53 scroll bars, horizontal 54 and v<rtcal 55 spUt ^ iSconteits in the right pane 66. 

bar boxes, and input 56 and output 57 icons. However, the ^^^^^^^ ^ sh^^g the user that 

contents of the second 51 is a dispby *^=«»tents ^ "^^^^ „^ ^q. 4^). 

of the selected object ARM Support, which is the UUc 59 m \r r. L^,\^„ .u. « a m wnhodi 

oar WA ucaiw o uww ~^ Ai>vf c.«.«/^^ which shows 8 Bcw sdection 73 ofthc l^vcl-l file in thc first 

» ^Sgi^wUrS^THu^"^ and the dispUy in the secondpane 66^ 

Sr^diosen to indiSte to the user that the control box ^ i"8ly«=»^8« toshowthecontMteof^^^^^^ 

when activated spUts the original window into two panes. contents of the ptevjous ^'^^^^^^^^P'^^J? 

wucu awuv«*w ot^ixu* t;,^ in olav wfll itmain uncbanced until the window 70 is dosca. 

with one pane displaying the contenU of an item sele«ted m P^^^^^^ ^^^^ ^oscd. In the embodiment 

the othff pane. shown in FIGS. 4B, and 4C. It is prefened to highlight the 

When you want to view the contente of ?" "bJ^ yo" l'^^ " 57 ^^en diigged and the right pane 
have three choices: (1) you can o^n the c*je«* m its own 35 £P^„*S^Un Sie mouse button Is released toThow to 
special window with the prior art Finda; (2) you can open 'f^Thr^inrtemreM the two Danes 

ttTobject in another pane as described above and below in ^e user the hnk between the two panes. 

Tc^cCcewith thetovention; (3) you can open the object ^"^^GS^*^-^^/''*?*?^''*^!^ 

by using the triangles, in aliotdanceTi* an aspect as before a left pane 76 and a nght pane ^■J*'^^''^^ 

^ the iZventio^n describS below .d Olustrated in HGS. « *f ^''^ ^^S^^^^riSt 'J^^^X 

^espUt-barorsimih^iconswereusedinthepriorart. ^^^^^^ ^jl'^i^Zl^ZT^l 

they did not control what was displayed in ^^^^^ fflusS h« is to «iWaticali; provide an editing func- 

For example, with text on the screen, actlvatmg the prior art „ separa^hTclaimed in the related 

vertical split-bar icon by dragging to a new screen location 45 •»o" ™' ""^ 

would form two new panes, with the upper pane dispUying - _ .tv™,„ 1„ Fifi«t 

the upper half of what was dispUyed on the original screen, In ttie embodiment o* •"v«l»on *lK^n in 

and wiA the lower pane displaying the lower half of what 5A-5C. the down-turned tnangle 60 (FIG. 5A) shows that 

Slaytl on throriginals<i^n.Thus. in neither of the object ARM Support has been opened "Jin*, "'d «>"- 

new pSes created canTdispUyed contents be controUed. 50 tents of ARM Smyort (2 files) are fP^Y'^,^ 

In theinvcntlon, in contrast, what is displayed in the new right pane TT.Tlie down-turned tniujgle 78 next to the dump 

second pane is the contents of what was selected by and is lisp file (HG. 5A) shows that that file has also teen opened 

thus under the control of the user in the original single pane. uUine in the same pane 77 and ^ tex' o^«b^ ITO. 

nOS. 3A-3D are a set of similar views showing the 5A shows the contents of dump »^ three (mdented) text 

action of *e second prefeaed embodiment. In diis case, the 55 ob><*s and also shows the user pointuig 79 to the tnangle 

startingpointisawindow6«spUtintotwopanes65,66each of the first text object to select it . „^ 

wi* the same structure as depicted in FIG. 2D. Hens, as in HG. 5B shows that the item indicated as open m FIG. 5A 

subsequent figures, the same reference numbers indicate the has opened inline in pane 77, and again mdented, the 

same elemcnte as in the drawing figure whae originaUy contents of that first text object which are displayed below 

introduced. In the left pane 65. the user has selected, again, «o it with the down-tumed triangle 79 showing its display, and 

the object ARM Support, by pointing and dicking, to with the pointer 79 replaced by an editing I-beam cursor 80 

highlight 4SA the name. Now. the user drags 67 (RG. 3B) which has been cUcked to locate a blinking vertical hnc 81 

fce selected name to the input icon 56 in the right pane 66. as the insertion point for new text HG. SC shows that a line 

Upon releasing the mouse button, the second pane 66 (FIG of new text has been added by the user to the first text object 

3D) now displays the contents of the selected object as in 65 All of the normal edit functions are avaUable u the new 

HG. 2D. If desired, it is possible to highlight the output icon pane. If a Oiird or more panes were opened with the contents 

57 of the left pane and tiie input icon 56 of the right to show of a file in the second 77 or any preceding pane then they. 
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too, could automatically be provided with an inline con^ in a second pane* which can be the same pane or a different 

nent editor and activated when the cursor is positioned in the pane from the one containing the output icon (and the panes 

pane and assumes the edit I-t>eam shape and the user dicks can also be in different windows), the second pane contain- 

the mouse. By an "inline component editor^ is meant an iog (he selected q)lit-bar icon splits into two panes. One of 

editor which exists within a pane, rather than taking up an s ^cse displays whatever was displayed in the second pane, 

entire pane or entire window. The editor is a device which and the other displays the contents of the selection in the first 

allows you to view and modiiy data. A single pane may P^^- Moreover, the two panes are dynamically linked so 

contain scvotI inline consent editors, possibly of differ- ^ selection in the first pane changes, the display in 

ent types. A different type of editor means it is for editing changes. As bcf otc, selection can be performed 

different kinds of data, or editing in different formats. For lO ^^<^S ^ <^^^ icon with a mouse, dragging untU the 

example, one could have a text editor, a picture editor, SJ^I^.t?''^.*^ **lf.? '^''jf *^ 

fill-inSie blanks form editor, etc THe illustndons in HGS. Hn^^^ SltTn'l^^l^^r^ ' P""' 

SBandSCeachshowaninlinecomponcnteditorforediting i^,^^'!^^^^ , , . „^ 

in th^ ««KtK««/i r^^» IS ulustratcd in FIGS. 9A-9E, which shows m FIG. 

tex^m the ngbUund pane. ^9A selection of the output icon 107 in pane 105, dragging the 

In the prcccdmg cxan^cs, the new panes were spUt I5 output icon IW (HO. 9B) and dropping on the split-bar icon 

horuontaUy from an existing pane. That would be the 109 in the same pane 105 (FIG, 9C) causes the original 

normal result of using the horizontal split bar 54. Using the di^lay in pane 105 to continue in the left pane and to create 

vertical split-bar 55 would cause vertical panes to be formed a new second pane 111 (FIG. 9D) which displays the 

that would function in exactly the same manner as the contents of the selected item ARM Support in the original 

horizontal panes. Thus, for exanq)lc, dragging an output icon 20 pane 105. The new pane 111 is dynamically linked to the old 

from a top pane to the input icon of the bottom pane would pane 105, so making a new selection 113 (FIG. 9E) in pane 

cause the selected items in the top pane to open tip and be 105 displays in new pane 111 the contents of the new 

displayed in the bottom pane. selection Level 1. Further, the process depicted in FIGS, 

It will also be understood that highlighting a selection, or 3A-3D for di^laying the contents of one or more selected 

highlighting the linked output/input icons, can also be ^ objects in a first pane is not limited to an input icon in an 

acoonq)lished through the use of a colca* change. existing second pane. The first and second panes can be in 

While the split-bar icon has t>ccn located on the scroll bar, same window or pane or in different windows or panes, 

and the input and ou^t icons on the title l>ar. it will be first and second panes can even be the same pane, 

understood that the invention is not limited to those loca- As a further embodiment of the invention, in the same 

tions of the icons. They can be located anywhere on or inside ^ pane or window, selecting an object and dragging it to and 

a pane or window, and the appropnatc software easily dropping it on the input icon in that same pane or window 

modifiedtodetectcUckingor dragging on the icon wherever will cause the contents of that object 111 to replace the 

displayed on the screen. original display in that window. Similarly, iinldng two 

Also, while the use of the spHt-bar icon has been iUus- „ existing panes as described in connection with FIGS. 4A-4E 

trated in connection with a window containing a single pane, applies to the same pane ot to panes in different 

as indicated, for example, in FIG. 2C, it can be made windows. As the selection in the first pane changes, the 

operative in a pane of a window to split the pane into two display in the pane containing the iiq>ut icon changes, 

sub-panes and in general whether one or more than one pane Still further, as explained In connection widi FIGS, 

is present 5A-^C, the invention is not limited to providing an inline 

In the cxanq)les given, the input icon is used to control displaying the contents of an object inline. By 
what is displayed in a pane, iUustrated, for cxaiiq)le, in selecting an object in a given pane, and issuing a command 
FIGS. 3A-3D, where activating the input icon 56 of the toough the keyboard or mouse, the display of the object in 
second pane 66 displays in pane 66 the contents of the ARM *^ replaced by a di^lay of the contents of the 
Support object The ou^t icon is used primarily to transfer 43 object. The positions of ottier<*jects in the pane are changed 
infoimatioD from the pane where activated to anodicr pane. expanded view of the object originally 
Thus, in HGS. 4A-4E, the contents of an object in the first selected. This feature is in^jlcmeotcd as described by click- 
pane 65 are transferred and displayed in the second pane 66. on a special icon next to an object in a pane, such as the 
Also, in FIG, 4C. the highlighting of the ou^t icon 57 selected triangular icon 79 in FIG. 5A. 
indicates the current selection of the hi^ilighted object 50 FIGS. 6-8 show several other ways in which toe invention 
ARM Support. can provide important benefits to users. FIG. 6 is an exan^le 

It is also noted that the invention is not limited to selecting ^ progranamcr may use the invention, and shows 5 

a split-bar icon in a pane or window that aUo contains the P^*^' ^ simultaneously be di^layed on a 

selected object, to split that pane or window. The invention ^"^^^ monitor screen. All the panes have been dynamicaUy 

also appUcs to selecting an object in a first pane displayed on 55 ^ ^ i"'"^, so that each 

the screen, dragging the object to the sp^i^ba^ icon in a ^ di^lays the contents of the object selected in 

second pane in the same or a different window displayed on previous pane. The pane contents are as foUows: 

the screen, with the result that the second pane splits into two ^^e 1(83): shows all the code modules associated with a 

sub-panes, with one sub-pane displaying whatever was given project; 

displayed in the first pane, and the other sub-pane displaying 60 P^e 2(84): shows all classes defined in the code module 

the contents of the selected object. Also, the invention is not selected (shown highlighted) in Pane 1; 

limited to selecting a single object but can also be qTplied Pane 3(85): shows the methods defined on the class 

to multiple objects selected and dragged to a ^lit-bar icon selected in Pane 2; 

for displaying the contents of all of the selected objects. Pane 4(86): shows the source code of the method selected 

Moreover, the use of a spUt-bar icon can be combined 63 in Pane 3; 

with that of an output icon. For example, by selecting an Pane 5(87): shows a list of other classes which implement 

ou^ut icon in a first pane, and then selecting a split-bar icon the method selected in Pane 3. 
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This exanqjle also illustrates that one pane can drive hkmc 
than one other pane. Note that both Panes 4 (86) and 5 (87) 
are driven by the selection in Pane 3. 

FIG. 7 illustrates how the tools <rf the invention described 
herein are useful for general data browsing, and are not 
limited to program development In the three panes 
illustrated in FIG. 7, 

Pane 1(93): shows all the car models available at a given 
dealership; 

Pane 2(94): shows the options available for the car model 

selected in Pane I; 
Pane 3(95): shows a descr^tion of the option selected in 

Pane 2. 

Pane 4(96): Pane 4 at the bottom is linked to Pane 1 and 

displays the selected car model 
FIG. 8 illustrates use of the invention fOT file location cs 
management. In the five panes illustrated in FIG. 8: 
Pane 1(97): shows all the directcwies and files on a given 

hard disk; 

Pane 2(98): shows all the directories and files in the 
diicctcay selected in Pane 1; 

Pane 3(99): shows all die directories and files in the 
directory selected in Pane 2; 

Pane 4(100): shows all the directories and files in the 25 
directory selected in Pane 3; 

Pane 5(101): shows aU the directories and files in tiie 
directory selected in Pane 4. 

In the exanq)les illustrated in FIGS. 6, 7 and 8, the various 
panes are dynamically linked by, fw example, as described 30 
above, dragging and dropping the ou^t icon of one pane 
onto the input icon of another pane. 

When dragging a new selected item to an iiqwticon, if the 
pane associated with the input icon already contains one or 
mere objects, two possible behaviours are possible: the new 35 
item may r^lace the old contents of the pane, or the new 
item may supplement the old contents of the pane. Fot 
cxanqde, if in HG. 3C the rigjit pane 66 had displayed 
objects, dragging and dropping the selected item 45A on the 
input box 56 could result in rcphxAng the contents in the 40 
right pane 66 with the contents of the new selected itenL 
FIGS. lOA-lOD illustrates supplementing the old contents. 
In RG. lOA, left pane 120 shows the contents of Leibniz, 
and right pane 121 shows the contents of My Files. When 
ARM Sisppon is selected 122 (FXG. lOA) in the left pane, 45 
and dragged 124 (HG. lOB) and dropped (JPIG. IOC) on the 
input icon 123 in the right pane 121, the contents of pane 121 
now displays both the contents of My Files and ARM 
Support. The choice between these two behaviours is easily 
made by the choice of ttie particular implementation of this 50 
feature of the invention, or both possibilities are easily 
inq)lemented by providing sq)arate routines f<ff each, and 
allowing the user the option to select the behaviour desired. 
This variant of the invention involving two possible behav- 
iours applies not only to dragging and drc^^png a selected 55 
displayed item on the input box, as shown in FIGS. 3A and 
IOC, but also to dragging and dropping the output box of one 
pane onto the input box of another pane, illustrated in FIG. 
4C. 

It wiU be noted that, though Panes 4(86) and 5(87) in FIG. 
6 are linked to the same Pane 3(85), their di^laycd contents 
are different. This is to illustrate that opening up an item to 
display its contents can involve a display of one of several 
diff ere nt objects ot sets of objects related in s ome way to the 
item opened up. For Instance, Pane 4(86) di^lays the code 65 
for one method for the class 'table**, whereas Pane 5(87) 
displays a number of other inq)lementors for the *table" 



class. Where, as here, several possible displays exist when 
opening up an item, the choice can be left to the user 
determined by initial configuration or during use by issuing 
a supplemental command, such as by holding down a special 
key when selecting an item or when linking the panes. This 
is easily inaplemented by different routines each of which 
when invoked deterniines the di^layed contents, the routine 
being invoked in turn being detcnnined by a user action. 

The manner of implementing the various features of the 
invention are straigjitforward and will be evident to those 
skilled in this act using well-known publications, such as 
Inside Macintosh, which provide analogous code routines 
for responding to cursor location and mouse clicks to 
provide functions, such as, to open up panes, to display 
contents of selected files, and to provide editcas for windows 
or panes. No invention is believed necessary to inq)iemcnt 
those functions as described herein. Ncvatheless. to assist 
those skilled in die art what fdlows below is a listing of 
code modules or routines, labelled A-N which, when 
20 invoked in the proper order, will produce the functions 
coiresponding to FIGS. 2A-2D. 3A-3D, 4A-4E and 5A-5C 
herein. The routines are: 
A, Display-all 
Ask each window to display 
^ B. Display Wndow 

Draw window frame 
Ask each pane in window to display 

C. Display Pane 
Draw Pane Tide Bar. iq)ut icon, output icon, split bar 

icons, scroll bars 

D. Display domain object 
If doanain object is open, display domain object con- 
tents 

If domain object is not open, display domain object title 

E. Open domain object 
Set domain object opened state "<^n** 
Display-all 

F. Qose domain object 
Set domain object opened state "closed** 
Display-all 

G. Select domain object 
Set domain object selection state "selected" 
Display-all 

H. Unselect domain object 
Set domain object selection slate **unselected" 
Display-all 

L Split for split-bar (argument) 
Shrink my pane 

Ask my window to add new pane 
Ask new pane to set display list according to 
(argument) 
J. Set display list pane (argument) 
If (argument) is a domain object, set display-Ust state to 

domain object 
If (argument) is an outbox, set display-list state to link 
to selection of pane of outbox 
K- Process-click twist-triangle 
If my domain object is open, ask my domain to dose 
If my domain object is dosed, ask my domain object to 

open 
Di^lay-all 
L. Process-click split-bar icon 
Drag until release 
Split for my domain objects 
M. Process-dick donaain object 



«o 
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If object is open, edit object, otherwise: 

Drag until release 
If release in my pane, ask domain object to select 
If release io any split-bar, ask split-bar to split for 

domain object 
If release in any inbox. ask pane of inbox to set display 

list according to domain object 
Display-all 
N. Process-dick outbox 
Drag until release 

If release in any split-bar. ask split-bar to split for 
outbox 

If release in any inbox. ask pane cf inbox to set di^lay 

list according to outbox 
Display-ail 

The routines A-N will be invoked in a certain sequence, 
indicated below following receipt of a mouse dick over an 
icon or object The indentation indicates nested subroutines. 
Routine invocation corresponding to FIGS. 2A-2D 
Routine M 
Routine I 

Routine J 
Routine A 
Routine B 
Routine C 
Routine D 

Routine invocation cciTesponding to FIGS. 3A-3D 
Routine M 
Routine J 
Routine A 
Routine B 
Routine C 
Routine D 

Routine invocation coxresponding to FIGS. 4A-4E 
Routine N 
Routine J 
Routine A 
Routine B 
Routine C 
Routine D 

Routine invocation corresponding to FIGS. SA-5C 
Routine K 
Routine E 
Routine A 
Routine B 
Routine C 
Routine D 

The advantages of the invention include allowing users to 
create in a relatively simple way their own views on the 
stored data, by opening new panes to view, and edit if 
desired, the structure of objects in an old pane which 
continues to display its original data. Moreover, it also 
aj9'ords a single and quick way for a user to browse or 
navigate through a sequence of nested objects. 

An important benefit of the invention is that a small 
number of additional user interface dements provides a 
relatively large number of valuable desktop functions, such 
as, flitting a pane and simultaneously determining which 
object is displayed in the newly created pane, splitting a 
pane and simultaneously linking it to another pane, sped- 
lying that the contents of an object or group of objects 
should be displayed in an existing pane, linking two or more 
existing panes, and displaying the contents of an object 
inline. 

Although there have been described what are at present 
considered to be the preferred etnbodiments of the 



invention, it will be understood that the invention may be 
embodied in other specific forms without departing from the 
essential diaracteristics thereof. The present embodiments 
are therefore to be considered in all respects as illustrative, 
s and not restrictive. This scope of the invention is indicated 
by the appended claims rather than by the foregoing descrip- 
tion. 

What is daimed is: 

1. An interactive user interface of a computer including a 
10 monitor f<z displaying objects of said computer on a screen. 

said interface con9)rising: 
a window of the screen, said window configured for 
apportioiUDent into a plurality of panes, a first pane 
having a content region for displaying said objects; 
control means located within a first control region of said 
first pane and within a second control region of a 
second pane of said window for linking a sdected 
object of said first pane to said second pane; and 
means for dragging said selected object from said content 
region of said first pane to one of said first and second 
control regions and dropping said object onto said 
control means, such that said control means, in 
response to said dropped object, links said sdected 
object to said second pane to hereby enable automatic 
viewing of contents of said selected object on said 
second pane. 

2. The interactive user interface of claim 1 wherein 
control means comprises an input icon control of said 
second pane. 

3. The interactive user interface of claim 2 wherein said 
dragging means comprises a mcmse. 

4. The interactive user interface of claim 1 wherein said 
control means conqvises a split-bar box of said first pane. 

5. The interactive user interface of claim 4 wherein said 
dragging means comprises a mouse. 

6. A method for enabling a user to view contents of objects 
displayed on a screen of a computer, the screen having a 
window configured for apportionment into a plurality of 
panes for displaying said objects, said method comprising 
the steps of: 

selecting at least one of said objects displayed on a first 
pane using a pointer controlled by the user; 

dragging said selected object onto an icon control of one 
43 of said first pane and a second pane using the pointer; 
and 

linking said sdected object to said second pane to enable 
viewing of contents of said sdected object on said 
second pane. 

50 7. The method of claim 6 wherein said icon control 
comprises a split-bar box of said first pane and wherein said 
method fur&er conqsrises the stq> of creating, in response to 
said dragging step, said second pane for viewing the con- 
tents of said selected object without affecting the airange- 

55 meat of objects displayed on said first pane. 

8. The method of claim 6 wherdn said icon control 
comprises an input icon of said second pane and wherdn 
said mdbod further conqjrises the step of changing, in 
response to said dragging step, information displayed on 

60 said second pane to enable viewing of the contents of said 
selected object. 

9. Apparatus for displaying objects of a computer, the 
apparatus comprising: 

a monitor coupled to the conqxjter, the monitor having a 
65 window displayed on a screen thereof, the window 
configured for apportiomnent into a first pane having a 
first control region and a first content region, and a 
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second pane having a second control region and a 
second content region; 

a processor operably connected to the monitor and pro- 
grammed to generate control means contained within 
the control regions of the panes for linking a selected 5 
object of the first pane to the second pane to enable 
automatic viewing of said selected object on said 
second pane in response to dragging the selected obje<t 
from the first content region of the first pane to one of 
the first and second control regions and dropping the 
selected object onto the control means; and 

a memory operably connected to the processor for storing 
the control means contained within the control regions 
of the panes. 

10. The apparatus of claim 9 wherein the control means 
comprises an input icon control of the second pane. 

11. The j^^jaratus of daim 9 wherein die control means 
coix^Hises a split-bar box of the first pane. 

12. A con^tcr readable medium containing program ^ 
instructions for: 

selecting an object displayed on a first pane of a computer 
screen window using a pointer controlled by the user, 
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dragging the selected object onto an icon control of one of 
the first pane and a second pane of the window using 
the pointer, and 

linking the selected object to the second pane to enable 
automatic viewing of contents of the selected object on 
the second pane. 

13. The medium of daim 12 wherein the icon control 
com|wiscs a split-bar box of the first pane and wherein the 
medium further contains program instructions for creating, 
in response to the dragging step, the second pane for viewing 
the contents of the selected object without affecting the 
arrangement of objects displayed on the fint pane. 

14. The medium of claim 12 wherein the icon control 
comprises an input icon of the second pane and wherein the 
medium further contains pr(^ram instructions for c h a n gi n g, 
in response to the dragging step, information dis|dayed on 
the second pane to enable viewing of the contents of the 
selected object. 

***** 
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